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[mm&] mmm 

■X- 

Mana1-2Mana1 N g 

gManal x 

Manal ' 5wianpi- 4GlcNAcp1- 4GlcNAc (i) 

Manal -2Mana1-2Mana1 

* 

•c $ ti z> * y □rm^ £ t ^ ^ =¥ >M-£M*gil £ b t -r s $f 3? y a * ft £ 

0CH1 jftfe^?- £ I fc ochl^^ ( A ochl ) , MNNljj^^^bfemnnl^M (A 
■nnl ) , MNN4 jjfc?- £ MM b fc mnn4^M ( Annn4 ) ©Wit, ^<t=bl 
MJ£A±©^«^tt^M^^^o^t$:#^i:b, TiB5£ (I): 

Mana1-2Mana1 % 

6 

gManal N 

Manal ' ?Manp1- 4GlcNAcp1- 4GlcNAc Q) 

^ 3 

Mana1-2Mana1-2Mancc1 

im^3] **E#tt|g|Sy^K««, ura3^, his3^H, leu2^H, ad 

] ffiliE4# 2000-3075954 



1 1 —2 3 3 2 1 5 



^^^ 4 ^ -y- y # □ 5. *fe ^ ( Sacchar omyces ) Jm IC Mi* % tt 
3 K:ffl*©##3EJM*. 

[^5] -H- r ^p^-b7 • -fe l/hfi/a- ( Saccharomyces cerevis iae) 

[ft^6] *-:^P ; ^^ • i2 ( Saccharomyces cerevis iae) 

TIY19 ft^«5tCfB«©^«^M^o 



-K- 

Mana1-2Mana1 x g 

gManal N 

Manal ' |\Aanpi- 4GlcNAcp1- 4GlcNAc Q) 

Mana1-2Mana1-2Manct1 ' 

* 

a-uaras** »-*bfc«*-v^f Jt* 
y & * >j 3mm z m & *r £ ^ £ & 1 1 z> , * y =i«i«i©*i5t»- 

#u ^#^i*icTfa^: U) : 

■* 

Manal -2Mana1 x. 

D 

gMancrt N 

Manal ' ^Manpl- 4GlcNAcp1- 4GlcNAc (I) 

Manal -2Mana1-2Mana1 ' 



ffiU# 2000-30759 5 4 



11-23321 



Mana1-2Mana1 v 

6 

3Mana1 N 

Manal ' ^Wlanpi- 4GlcNAcp1- 4GlcNAc Q) 

Mana1-2Mana1-2Mana1 ' 

•e* s ti * * y =t*mr & y * x ? * y^mmm nvx^mt&mty^zn* 
£.&mmzit. mmmm^^mm^y^^w^mmt^zn^nmt-t^. m* 

y/V7n<Dm&8i. 

timmzs-s* mmmwfr^Wi'mzy^twznmL, mmLt=.m*yrt?m&v 

[1#«13] »#«10*fcl±llK:gE«©»*IEII«c«:*«lK:«#L, * 

Bjcssts*. w&&®frhm&*yrtvn*nM^&z.hi£!&n£.-t2>. m$y 



s 



ffiE# 2000-3075954 



1 1 -2 3 3 2 1 5 

s«g jm* & ic^# t , «** * £ * y iwm fe 7 * * 9 * t 

[g^] & ] ochlgEjR, ■nnljg^, mnn4^H, a_Ig3^#|(«#y£fl t . 

< 4: i b *a±©*«*«W* fei#o i k t Wlk t . TSB5S (II): 

Manal x (H) 
|*anp1- 4GlcNAcpi- 4GlcNAc 

Mana1-2Mana1-2Mana1 ' 

, ocHi jftfe?- ^iii fc ochi^ (aocm) , mm&**i&mLt=.«nni&m ( 

Amnnl) , MIIW4»fe^fe«« bfe«g4^jR (Annn4) , ALG33MHF- & ** b^il 
g3^J| ( Aalg3 ) 0^1^, ^*<t%li^il«^«^ 
o3t5:«U TfS5£ (ID*- 



Manal N 



^Vlanpi- 4GlcNAcpi- 4GlcNAc (n) 



Manal -2Mana1-2Mana1 * 

e2£JS, trpl^HU canlgg^e>»«tl&, »#3U5*fcttl6JCtH*0>»tf 



fflU# 2000-3075954 



11-23321 



[ff^^l 8] Vyfiri $.±7. ( Saccharoniyces )MtCMi'-g>@£#'efc£, 
3 9] it^^jD$-fe^.-"fel^k: s i/x ( Saccharomyces cerevisiae 

[ff^^Pi 2 0] y D 5. ii y- • i2 b tf i/ x ( Saccharomyces cerevisiae 

) YS134-4A}* ft ^19tCfB«£©#«^#M$N c 

i&*u «#*«f»icTias; (ii): 

Manal N 

|vianp1- 4GlcNAcp1- 4GlcNAc (n) 

Manal -2Mana1-2Mana1 x 

(5£tfJ, Han»v>y GlcNAciiN-T-fe^;i/^;i/3-9-$ >$:^-r o ) 

>^^jc&»^u nmLfcm*>m?m 

ig§tU Jg#WKTI25£ (II): 

Manal v 

m ^Aanpi- 4GlcNAcpi- 4G!cNAc <H) 

Manal -2Mana1-2Mana1 ' 



ffiI2E43 2 0 0 0- 



3 0 7 5 9 5 4 



4# ¥ 11—233215 

Manori N 

^lanpi- 4GlcNAcp1- 4GlcNAc 

Mancc1-2Mana1-2Mancc1 ' 

[§f»2 4] ochl^^ nmnl^, nmn4^M, alg3^Mg>ggH7£g £ j# 

y EUR-r & r &#3£ £ -r « , * y ^gK&ssst&e 

[M2 7] »*«24*fc»25JC|B*CD**JC**«:*i6K:**b, « 

im&mz 8] m$Lmm$k<DT*rt ; 7*yi&'&mm*yrt*9t*^- F-r 

K»CT^3S«*S'&fc8l*^24**:li25lC|B*© 
[M3 0] «*3g29tCia*©B*«cS:««IIC«?#L. 
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1 1 —2 3 3 2 1 

[0 0 0 1] 

[0 0 0 2] 
[&*<Z>&fl5] 

lUD*Xf> (EPO) «^77^;-^>iSMB? (TPA) t£H\Z 
T£fc gfiltii*. 36, 775-788 (1991)) . INa#£4&?£tt<Z>3g 

[0 0 0 3] 

>^?H©*g§UC&, *S'JLT, Asn^M. O-GlcNAcM, GPI 

^fO^y^ 191-208 (1994)) . ^^*l@^tf)£-&J&^i?&S:#t>> ffiSU 
[0 0 04] 



ffili#2 0 0 0 



-3075954 



4$5|£ 1 ] - 2 3 3 2 1 5 
ER) >A°£ft©#/£<£>@E#! (Asn-X-Ser*fettThr) lC^^$*l£o &Kl:7 

* smMW-r^frVfrnVK y 2^s*^^^M8A>f -^Sii (Ma 

n g GlcNAc 2 ) «C^*S*L4.. L©A>fV>;-^fi«i«:**t«*^f ft«* 

Hl?LIIX'^% <H&oT (Gemmill, T.K., Trimble, R.B. , Biochim. Bioph 

ys. Acta., 1426, 227 (1999)). 
[0 0 0 5] 

^ MbT7>;-«lWt*. K0jlif4«t6WI (Man 5 _ g GlcN 

Li 

fcM5/WV> J -^mm. (Man 5 GlcNAc 2 ) K.X-ytt $ —)h V ? > 

(GnT) IjtfflUSU N-T-fe^-^^^nit^ >5rl?SS^^b. GlcNA 
cMaii 5 GlcNAc 2 ^P,3&S|g^^m-r«). 3 © <fc 3 tC L T ^ ('W 

GlcNAc 2 Man 3 GlcNAc 2 i:V^^ (=3>:/ 1/ v * *) g n4&«**)ifc & U 

11^, *§ilX^, j£JM££« 64-72 (1992)) . 
[0 0 0 6] 

inn tfx^ > £ ©*£-£rtc ttffl§ WK« < ?Stt«3g©«SF 



ffiSE# 2 000-3075954 



, 13-23321 

4g^»f^-£&-£ 3 tft^k'Zilfc. (Takeuchi and Kobata, Glycobiol ogy , 1, 337- 
346 (1991)) . 3!lC. mm&m&. mm. ftWm (MangGlcNACglC^llr'r&GlcNA 

ciz±iT]&f&znz>u$-frn<Dm) £^v^utf^y<Dmm%}3k£<?>mz.& 

V>fiJ|RHi3&<BV*7££ tlit (Takeuchi et al., Proc. Natl. Acad. Sci. USA, 86, 

78]S-?822 (1989)). ©f&M IT V^fc U * U jKx^ > T'litt© £ 

®HT*ab€>ilS^$tlT (Misaizu et al., Blood, 86, 4097-4104 (1995)) 

C £oTtt*3*u llU^^'^^>^ J ^^^cm^bTLte)^i:^Bv^^$^^Tv^-& (As 
hwell and Harford, Annu. Rev. Biochem., 51, 531-554 (1982) ; Morel 1 et a 
1., J. Biol. Chem., 243, 155-159 (1968)) c 
[0 0 0 7] 

ym&i$tifJQZin, 'J y v - W^^lv - A - i: ^ 5 c fit 

J t<D-mmfa&&&<*x- J -x-6-v ym^W (mpr) i:©^?:^bT 

!b£?Siib7c#:, JIIC U y V — A^fclSSS tl^> (von Figura and Hasilik, Annu 
^ . Rev. Biochem., 54, 167-193 (1984) ) „ U V V-£JP*4#J*«l«e U 

f6*Pfc£3rr y y v - a a® ^ - ^fr >f > ?'»i:lf ^4 yyy 

-i*«i:*»«iS*l*mi!l|3a:?S«**CS3.i:A^e>*lTV%€> (Leroy and DeMars 
, Science, 157, 804-806 (1967)) „ Ufc^oT, #3Lg^tSft £ - P IC a o T 

[0 0 0 8] 

JfiUltfinLfc, 7>T>Sli Wmm) Saccharomyces M^mtC 



o 



aiHE4^ 2000-3075954 



4f5p. 13-2 3 3 2 1 5 
£ (Ballou et al., Proc. Natl. Acad. Sci. USA, 87, 3368-3372 (1990) ) . 
JiSWJ&RJStfS-* (0 2, £01, B) . z.<DfrfcZft*o&m*OCmMte* 

^^^etfeSit^^^^f"'^ (Nakayama et al., 
EMBO J. , 11, 2511-2519 (1992)) . Ka-l,6^X"7>;-^^^ 

■?>y-**g'&#JBJ*3*i*> (E2, E) D z©a-i,6^©v>y-^ici^ 

a -l,2&GLt~'?>J-XC>ftm&&&ls (02, S :C, F, H), Z.<D&ftfrtl 
L 7c a -1,2^©^ W -*©&£&, MCa-l,3^bfcV>y-^^#iDt 
(02, 3 : D, G, H, 1) . a -1 ,3*§^©V> J -HOttWtt 
MNN1 jjfc^ it4fe> tC <fc £ © & & (Nakanishi-Shindo et al., J. Biol. Chen 
268, 26338-26345 (1993)) . V> 7 -^a««»»^ 

^MC^>y-^-l-U>^^^^^^tt ! K^^^^" rs;lil * K;b *' oTV>§ ( 

®2, * ;bub2^ (i)*©*jc^is-r«)y>*ftHr«»tt) c r©£ffittMNN6at 

Kl-fcfcte^ic J: & (Wang et al " J - BioL Chem " 2 

72, 18117-18124 (1997)) , 35 C d©K&£J& *:lEiC«|!-t & # £ £ 3 - 

Kt§»^ (MNN4) fclgbfrilfcofc (Odani et al., Glycobiology, 6, 805 
-810 (1996) ; Odani et al., FEBS letters, 420, 186-190 (1997)). 
[0 0 0 9] 

SrfflliKlLfc*;, Jt«&ttfeftTS"ttfeyt«> (Bekkers et al., Biochi*. Bioph 
ys. Acta, 1089, 345-351 (1991)) . <«fc*fc«>. ^* 

[0 0 10] 



1 0 
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1 J — 2 3 3 2 1 



m-m^(Dm^ y^?^ffim.(D&Mx -^^muM-t^^ot^^ 

[001 1 ] 

#K V^^%il*©:BH^*gil££j&i~-&c £/c mnn7, 8, 9, 10 

a -1,6 *^>y ~ 7,&&*4-isft^nmhfrnfrte^^£ Lx&mznx^ 

^tft#^##jht^ (Ballou et al. t J. Biol. Chen., 255, 5986 

-5991 (1980) ; Ballou et al., J. Biol. Chem. , 264, 11857-11864 (1989) ) 

& o sec!8 & © Hffi & T:- ^fggfg g *l £ „ L^b. sec^^T'tt, # 

> 7\° # it % * o) =t © j^isfi-e pw $ n t l * e> » , *t * > ^ ? j* 

mt^o Stoic te-?-<?;b&v^ 

t^t^&m%m^m^^ir^^^<Dm^mntvx^mx&^tm^.^ti^ 

[0 0 1 2] 
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1 1—23321 5 

3 

tlTS/co ill (asparagine-1 inked glycosylation) $tmWrtZ* ^Sl^© [ H] V 

^©^^*£l«33E|Sli*tt*MTT*Dol-pp-GlcNAc 2 -Maii 5 (Dol-ppliKV 
3-;i/tfP U >SE) fc^fiH"* (Tanner, K. et al., Biochim. Biophys. Acta. 
, 906, 8199 (1987)) e $ t- <o ft A ochl mnnl a 1 g 3 H£^^^ ffi V ^ T gg^f £ 
fioTO* (^#e>, gem Vol. 39, No. 4, P.657 (1994) ) 

% , ±^»Man 8 GlcNA 2 -PAfe«fcZJfMaii 5 GlcNAc 2 -PAi:-^['r«2'Q©br-^ Sr^bfc 

J: *J Man#2#^-|&:£ $ 2lT MangG 1 cNAc^PA a -1 ,6*g<& h feMan £ #H 

*T,e>©££IH#^ 3CD3fi^^^©^Mi"<&Man 5 GlcNAc 2 -PA©^^liltjfS^; (II 

^-eMan 5 GlcNAc 2 f£^-e^<Man 8 GlcNAc 2 t;^^i-^@ShLTti, FUn-^tT 
□ U >KJbT*Man 5 GlcNAc 2 -pp-Dol«:Stti-«>aIg33S^©fte^U < leak y 

[0 0 13] 

Zl$. Ieu2ggfl» trpl^^ ura3^gl> ade2^#|> his3j£Mfc£**&& 

mmm* *wb*»tts9, MMmH&*ft& 119-144 (1996)) . xa® 

«*ffe>z:ii^T#* (04) . 3©£&T*tt. *-f. tOMfrt-e©*^" 1 ; 

^j-^^at^DNA^^wrfes^ttfiP^^s*- -€-z.ic5as*ta 



1 2 
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#5p i 1 -2 3 3 2 



^"T <§> =b©*e*><6 (Kothstein, Methods Enzymol., 101, 202-211 (1983)) „ d 
[0014] 

^«S#: fc* L 7b^«:^©^^-Wffi&m^#||^6-277086^#^^9-266792}C 
IB*cS*lT^o. 4#H§*F-6-277086K:lB«$*Xfc— JI^Mtt ( AochlAmn 

«afi-efey, ift?us<z>#ftTj^£f§f^£*iT, Siigcffi&^-rfc&fcJis (Ban 

ou, Methods Enzymol., 185, 440-470 (1990) ) „ -£3T% JglC V> 7 — 1 - 
'J^^&jEClJitSlfef (MNN4) ;!3J:tfOHig^«&©®:B£j£&*Tfc 

e> v>y -^e^sanaa-B-y- < kre2 ) ©»tg&?RJKo trasses* 
6792{ciH«) &mmztit-o ^nizmMZftt=.mmw<D&w-t2>m9>rt#w<D 

iZZ.(Dffi^%&MiZ ksperg\\ lus sa i t o i & gfe g) a -1 , 2-mannos i dase^fc^- £ ^ A I 
VW-*#1 ~»3S3i«WlS*l*:^-f V>>^ (Man 5 _ g GlcN 
Ac 2 ) ^^tSIt^ib^t^oT^I) (Chiba et al. f J. Biol. Chem. , 273 
, 26298-26304 (1998)) „ 
[0015] 

$t Rg e> Jg EC a 1 g 3^H l;lAlfc WM (D ISg^Jtffi £ fEfiE LT^& (Sh 
imma Y. et al., Mol. Gen. Genet., 256, 469-480 (1997); Wang et al., J. B 
iol. Che*. 272, 18117-18124 (1997); SrHRB-, MW^Jt* ^32EI##atfe^ 
7^-7Ag^I> P-64 (1999) ; Shimma Y. et al., Abstracts of XIX Inter 
national Conference On Yeast Genetics and Molecular Biology, p. 443 (199 
9)) c 

[0016] 



1 3 



2000-3075954 



#^ ] 1-2332] 5 



(]eu2, uraS, _lys2, trpl ) ©##©££##* «Itg£:fc£. ICioB 
-*-©?*> 1 ^tCO^TJi, ^«HT*&fc< A»»tC«*S4lt 

#Ji^©;ffi#&#&*T&;i&v^ J-ol, 3*i6©@£®;f*lc*f U *f?LSS©fe 

*ggt & t & © tz&m*mm& mmm it^-mm & % z t e> ti x & y , 3 © 
se*fflss fc^i^-rs^i: i**gii& & & jb y ic $x«gfp -r & & #> ic »^ an? 

[0 0 17] 
[0 0 18] 

e> ti±ga»a & -t ^ < mmm % z fifc itm&* mm*? -*-x$> 
#A-r& KtfMmwfcttsg^^fsatfi*©-^ i?j#g©® 

0CH1) , H^^Jg^^tCV^y -7>Ztf1ia?2>*-l,$^> J i/)Vh5>X7 
x5-^i3-Kt*lfi?- (MNN3) , ^<kt>*V>y >g?©tf #D£f|i!l 



14 ^#2 0 0 0- 3 0 7 5 9 5 4 



, 13-23321 
[001 9] 

"?&t>*>* JWT© (D~ (11) IcWfSc 

(1) ochl^. mnnl^j^ mnji4^Mg)^M^K L . 'J?& < £ % 4 <gj£/LtCD^# 

I*ttI^jl$:#oii:&^tt, TfH^; (I): 

[0 0 2 0] 

Hfci] 

Mana1-2Manot1 % 

6 

3Mana1 v 
Manal ' 6 m 



Mana1-2Mana1-2Mana1 ' 



gManpi- 4GlcNAcpi- 4GlcNAc (i) 



[0 0 2 1] 
[0 0 2 2] 

(2) &mm&&*ttm?&mte*z$cmmzm A-? ochi»^^ 

mm L fe ochl^M ( Aochl ) , MNNl atfc^-fr^gf b 7c mnnl^M ( Amnnl ) , MNN4 
[0 0 2 3] 
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1 1 - 2 3 3 2 3 5 

(3) *M#tt*jyg*#«ra3S£ll, his3», leu2^J5|, ade2^#|, trpl g 

(4) ±8b(d ~(3) <D\,^tifrK.ten<D&njs£$m*mi&x.nmh* mm®* 

£±SEA ( I) T** S *l * # y fc 7 * ^ 5 * > ££££41 £ b T ^ t & *g 

* ur* y Dttii&iiijRi-ftitfe^a^f «, 

c 

[0 0 2 4] 

(5) JtSBO) ~(3) OV^-f4iA»tcflB*oat#Sf|ltt«:*iftK:**L, 

^ {c±ib^; (i)T*$ns*y^*iias:7^A5^r>j|g^a««i:bT^-r*« 

[0 0 2 5] 

(6) wL«ft*©7^5*>tt#att*>/^ft%3- K-rsa^&^tr 

[0 0 2 6] 

^ (7) ochl^H, innnl^M, ■nn4gm©gm^5gfe#oBHSgejM*K:, 

(8) _tlBU) ~(3) ©v%-fti*»KiSB*©»»a5**tc, W?UBg*i«©£^jfc 

(9) ±IB(7) (8) Kg3«©##3WBf: U U 

=j mm zrxrty ^y^mmm tLx^tzm* %.i&mm s 
mmmm-fr e> r« * > a- * « l , ^ l * >x * * <t y y 

[0 0 2 7] 

(10) JblB(7) 4fctt(8) lcflB*<Z)B«££tt&«M6lctt*U J»#ft*f»c*y 



] 6 



ffiSE4#2 000-3075954 



4f 5p i ]-2 3 3 2 1 



(11) *?Ljllfi*©7^/^^>IS^i«* W^jS&u- Ftl)i^$:^iD 

[0 0 2 8] 

( 0CH1 ) , Ifil^CD^M^^^^^y a-l,3V>y i/Jb 
Y^Z/^y Y-t&mfcl- (MNN1) , 33£-&~?y J - *-l-V >m 

(DWMZM'ffl? ZMfc* ( MNN4 ) £Mb£±fE^«|5M* = 
JS80 (C, 5{CERT-©M^^iCM-^t-^it^ (ALG3) L fefHi&K 

1 0-e&& Q -mannosidase I d £ & < , ^©flfitf) Bi?LSM«l 

[0 0 2 9] 

f^fc-b> ^tCJ^T© (12) ~ (23) {:its t 

(12) ochl^J^, innnl^^, nnn4^ x alg3^J|(E>^||7fcjg ^^<t : t)5l 

[0 0 3 0] 

[ft 2] 

Mancci N 

^/lan£1- 4GlcNAcp1- 4GlcNAc CD) 

Mana1-2Mana1-2Mana1 ' 



1 7 2000-3075954 



l J— 23321 5 



[0 0 3 1] 

-eat $ ti 6 % i; zsttm t 7s a 3* ytg&mmm t l x sm-r & m * y * v 

[0 0 3 2] 

gggLfeochlg;^ ( Aochl ) , MNN1 jgfc^- ffi^ L tc mnl^M ( Amnnl ) , MNN4 
£ ffi^ L «nn43g j% ( A mnn4 ) , ALG3jjfe^^%^bfcalg3^ ( Aalg3 

[0 0 3 3] 

(14) ^g^fegg^g^oraagg^ , his3gE#S, Jeu2^H, ade2gEJ|, trpl^ 
^, canlgE jtfr g> jj Z £ £ ? 2> » ±IB(12) * fctt(13) {CfB*©^« 

(15) ±gB(12)~(14)©v^-rix^iCg2«©*#S!^«c«:««Itc«#U 

&m $ y * 2 % <fc l J U =J«S^ £®J|X-f£;ii:£:#i§!fc£:1-<£>, * U □T ftg <z> Jg 
[0 0 3 4] 

(16) ±IE(l2)~(14)©VNl-*tl^lCfa<|i©^®^^?:^lC^«b, tgmW)* 
lC±fB5£ (II) T^$tl§t'j3ii^7^A7^>^«li^ltMt5 

as* ft mi%&®-frt>WLm*yrtV'g.*:mm? zzuzm 

(17) *a3Sft*©T^^9=¥>«^S!**>^^*t«:3- KtsaMs^&^B 
»*7L^5^5 FJCT^M^$-&^±fB(12)-(14)©V%-rtt^tC|B«©^#^ 
JM*£J£i&tCig-#U i&#&<PtC±iE5£ (II) T'i$tll>t'j3ii$:7^^ 



1 8 
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, m^- ] 1 -2 3 3 2 1 

[0 0 3 5] 

(18) cchl^J^ imiilgfcja,, nmn4^#t. alg3^g)^M7£W ^^>MM^MW' 

d9) ±iE(i2)~(]4)©^-r*i^icsB«c©**3g*«»c, m%mmmm<D£.&& 

(20) ±IB(18)^/cli(19)iC|S«iO»«a!^=l*^^«lJC^#U, U 

[0 0 3 6] 

(21) ±ia(18)*fctt(19)tC|B»©»#|g^ttc^^«lK:««U, ^%^(C^-U 

[0 0 3 7] 

(23) q -7>; i/^-f HSfi^*AS^ a-7>;i/3!'-t'IlM^ 

[0 0 3 8] 
[0 0 3 9] 

1 9 miiE# 2000-3075954 



4$¥ 11-2 3 3 2 35 



&mT*%>V. -Steffi tCteochl^, mnnl^, mnn4^^ V*tt;ochl3EII* 5" 

[0 0 4 0] 

£A, leu2gE^, ade2gEJk, trpl^M, canlgi^ ^SlitlS. 
§ ^©gm^A^&fc^©®^ lo©l^fe*At6© 

[0 0 4 1 ] 
[0 04 2] 

^ £7L, r#M^tt&ffltt**»e^%:*»»C*Ai'*-fcfc<J - 
[0 04 3] 

^oitM©^Hi^^i^^i^ $ ^ feif ^ ( ^ T * **** 

£f\ ^«J«^©®SlC^M&DNA£fc^tf©#^&. Saccharomyces cer 



2 0 
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#^ 1 1-23321 



evisiae ff)/fV A^'D V ; x # HCfctL V^i* ;ft^tf)^fe#:_h(E>@HJig}W£n'£& 

(Goffeau et al., Nature, 387 (suppl.), 1-105 (1997)) it^f>, 3RHAT 
CC (American Type Culture Collection) & £4*A&k#IS** e>^^fe^©j5^ 

^^ij'Ifel-ll/i-Wi)^ -^$WSZ.il7b*'prifcT**>S (ATCC Recombinant DNA mat 
trials, 3rd edition, 1993) c S. 7c, — UHfiSl^ffilC. L fc^o TS. cerevisia t 

S. cerevisiae fribff yi»DNA(Pjftffife, #J*J£, Cryer ^©JS (Meth 
ods in Cell Biology, 12, 39-44 (1975) ) fcJitfF. Phi 1 ippsen £> (Met 
hods Enzymol., 194, 169-182 (1991) ) IC^o Tfi& O 3 £ #T*£ 
[0 04 4] 

PCR^CJ: yiniis-MrT^&ai^wti&ffai^. PCRS 

ii, >T>^hP (in vitro) TDNAg)^)£WT^rfe-g-g)iK«<Olli8g>-te>^ • 

;g ^ t *& 2 ~ 3mm^m^75m^±i^^^ m^M^com 

♦ItCti, ^>fV- £ LT25~30mer©-a-^l*^DNA^r, »It Lt^; ADNA?r 
[0 04 5] 

:£?gEJ)!{C;feV'>T=fI&Jit'fG^©^^ii, Rothstein, Methods Enzymol., 101, 20 

2-2ii u983)izffittzn&y5mzm*mz'&^Tfi^vz> B 

- # - *t^DNA£«i A b THWI^©±S6i t T3»©H3K^V - # - # 
[0 04 6] 

MkftMl^ mmMte*®mm<DW?$l$:ffllz}lVmW-tZ>o Alanine J: ot« 
m^tlfc, i?-;i/=E ODhisGjj^DNA^T^-^URASjt^(D^{C^ $ *IT 

V^-&^^^.5 F (Alani et al., Genetics, 116, 541-545 (1987)) ^hisG-URA 
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2 1 -2 3 3 2 1 5 

3-hisG(Z)^-fe^ hfeffifllS»3in?-Wy^L, ^^^5 F±ffliKli^{:#Al, 

t ffi$* L T SSfc^fllfcglft & » €> . ^-fe<* A $ ft URA3jt^ tehisGT* tt $ * 
ill h i sGfflffJ US <D ffi m ft? B & & K ^ l J 3 => f-©hisG£ t fcicifrfefl. 

S ft 6 3^, *±«BJSttUra"*^i:3{c«> (05) . £©hisG|S|-C©*B 
H«|j6a*SliLli5-7^D^-D FSE (5-FOA) KliyffJfc^iil^Sfc. nraf 
^^ttli5-F0AlC©1ST*& U (Boeke et al., Mol. Gen. Genet., 197, 345-34C 
(1984); Boeke et al., Methods Enzymol., 154, 165-174 (1987)) , Ura3 + ^|JJ! 
% j&*n^MMm*5-F0AtBmz£.^X* iot, 5-F0A£#D;l£igjfc-e 

[0 0 4 7] 

^T, 3<PMNNl3gfe^««ttlC, IH^^#^tCTMNN4jg^^, 0CH1«^ 

«t«&f5e»3i:jc j; »j, ^^©awii-rs^M^^m^!^ ( a ocm a ™ 

nl Amnn4 ) ^Itm^c * fcJgtC H**I#flfeJCT ALGSatfi^flK* &*T O 
ZtlZ&V, ^^©BWfr&^^il^ftEM^t* ( Aochl Amnnl Amnn4A 

ai g 3 ) £4§&z:£#-e££c 

[0 04 8] 

4>&< llJ^±tt5 3i:i:^^c 
[0 04 9] 



fflI2E# 2000-3075954 



1 



/jf 5p i ] - 2 3 3 2 1 



mn*UM-$-z> mww & m ^ x t & t , » 3 u e> 

<&. 

[0 0 5 0] 

ft » 4 ^ b e> & v ^ © T«sm <d mmm (om »4> & < t *> 5 m 

[0 0 5 1 ] 

_hia^T*5g^Rv-A-i:LTli, URA3& jf g)^S^tt V -U-<Dfr 
[0 0 5 2] 

$>^>VN{j:m^W{CDNA$:0flgp»g{C^Al-^^^5:MMT^«> (Becker and 
Guarente, Methods Enzymol., 194, 182-187 (1991)) . 
[0 0 5 3] 

T;i/^J 'J/SDS^i:^^ y -;i/tfc^tC^^DNA»m, 3KKLRNase*[L3I, PEGtfc 



i 3 ] - 2 3 3 2 1 5 

, «iltf^"r**-S/S (Sanger et al., Proc. Natl. Acad. Sci., USA, 74, 54 
63-5467 (1977)) iJfi^^t^T^S. 3g£_tlEDNA$&SBB?!l©$fc£tt 

, rJJJfeO,>-*x;/*3F»/ h^££:£§^£>3£: J: o T JrlC^^ V^#-g>„ 
[0054) 

J^Jb^ct die L^fls»Sftfc*«#tt3W»te, )\A^yJ -*S©*t?LSI 
10 0 5 5] 

mmia^mmmM^mtVTit. a-*?>J (o-mannosidase I, 

a-mannosidase tt«^mat^-7-»^ L T N-T"fe^;i/^ 

;i/3t$^;^7>^7x7-t* (GnT-1, GnT-Il, GnT-IU, GnT-IV, GnT-V), 
ht/;i/h^>^73i^--fe*(GalT), 73j/;i/h7>77i7-t* (FucT) 
#®5t^> Fmmfam4&?m£lsT&, UDP-GJcNAc Transporter 

, UDP-Gal Transporter #©$tfc^-#3StfS>*l«£>. i*ie>©3tfc^ttl£8JB*# 

[0 0 5 6] 
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[0 0 5 7] 

m%mmm<D^m-3 ; -xmmm (Man 5 - g GicNAc 2 ) % M&mmm (g 

icNAcKan 5 GlcNAc 2 ), ^Mfgii (GalgGIcNACgMangGl cNAc^) tm~ ©Asn$±-£ 
[0 0 5 8] 

Jl^lftlCli. ^*^tt^#M*£ LTHM^IM* ( AochlAnmnlAmnn^ frjg 
g^^tftl- a-mannosidase I}tfc^-£:GnT-Iii^-£^A-t<5 Z. t 

^^F- (a-mannosidase 1 1, GnT-I I> GalT > UDP-GlcNAc Transporter, UDP-Gal 
Transporter^^-) A~t & - ^ £ i: »J , Zl^^-^m!^ (GalgGlcNAc^a 
n 2 GlcNAc 2 ) &4I$tSIil^T^S c 
[0 0 5 9] 

££tC. GnT-IV, GnT-va^-^A^-S^iCi: = #^&^M*lgL E3 

^g^tt^lM*^ bXHi^t ( A ochl A mnnl A mnn4 A a 1 g3 ) £ ffi 
1^<£>*§<&1;}., a-mannosidase ]]I^^iAt§3i:^<, Rf#LSiM*f 
-R^^it-fe^- (a-mannosidase 1, GnT-1 , GnT-11, Gal-T, UDP-GlcNAc Transpo 
rter, UDP-Gal Transporter*!^) HnMX^ •& 3 t tC J; »J , 
( Ga 1 £ G 1 cNAc 2 Man 2 G IcNACg) ?:41$*SIi:/i)^$^c 
[0 0 6 0] 
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#5jZ ] ] - 2 3 3 2 1 b 
&^-©*SAtCc^Tli2 (im?z>** F^-f^ (YEp*>f 7) , Sfrfefl;*B#&#S 

^Ij^^t^t^. YEp*>f ^-ttitte^fc^ntf-T^AT^S 
©t, M^&**tc#£^£i±.&3£:#T*£4>. yip*^©^**-** 
Sfc^ £i&£L#: IC## #T? g 5 it (DMfc* Z£fe83 iZ&W-t Z> Z 

ireio, mfc^-tcmmz-ezfcmz&gL'jDT:-* -«gapdh, pgk^©« 

ift&J^n^-* GAL1, CUPl#©g^|£3^:7D^-*-;&£#C|^£4T,& 
[0 0 6 1] 

sicioT#e>*isS!M«c^ic, ^j^^mm, ih«#ijc£ *;# fens 
^^=b-g-*tL&c w©g«^=t;ra#ic, f&&©tf3UBg«$B©£-&/s** 

mizm?z>m&& fe#A-r<E>z.£K:j:y, «iLisii*MS*ii5:*t 

[0 0 6 2] 

±fB»#2EJIt*&1&±fc IT, aWCS^W^SI^-Km^ (cDNA& 
[0 0 6 3] 

2 6 mil# 2000-3075954 



#5p i 1 -2 3 3 2 1 



-0tm&*n (mmm. mmm, nmrnm. r$;m. ^zmm 

T^-S (Sherman, Methods Enzymol., 194, 3-57 (1991)) c 
[0 0 6 4] 

DEAE) -t77D-^l/j;>l:ffl^felS>ft>S«^n7h^77-f-S, S- 
Sepharose FF (7 7;b7^7tig) Uy>^i^fe^>ft>3ct7 h 7* 

*tt^D7h^5 7-f-g, ^^•^^MVNfc^;!/^^^ His Bind l/£/>(Novag 
ei>tt«{) *:t'?:ffi^/c77^^f^-7nvh7*77-f-^ ^D7h7^-j3 

^ [0065] 

imtewi) m%mmmm^mm 1- sbe-b^im* ( a mnm a mnn4 a ocm ^ 

[0 0 6 6] 

(i) A*^mmm#&^ffi<Dftm£*<D&M 

•?-Zlzm&<D2bZ>pMbltt\ani et al., Genetics, 116, 541-545 (1987)) J; U 
, UBA3% fc^F-g) Mm IZV-fls^^^mhi sGMfe^- 9 << W h U fcT- ht'^LT 
V^;*J-fc>yh (HUH) £B^II£BamHIT*-$Jt0TU ^Il7°77,$ KpSP73g)BamHI 
§P^{C#Abfc„ ICD77 7x5 K&pSP73-HUH£^;&Lfc. 
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HJ#I&. GenBankx-#^-;UCL23753Tg#£*lTV>.&(Yip et al., Proc. Na 
tl. Acad. Sci. USA, 9, 2723-2727 (1994)) . MNNl^t^© 5 1 ffl&SdvJ 
v — A (GGATCCGAAGAAAACCTAATACATTGAAGT : MM^^ 1 ) t Zf? A V -B(GCATCCCr 
TT'J GGTTTAATATAAATCTCCGGAGTGC : ffi?lj#-5| 2 ) & JB 0 1 , £ fz. , 3 * £gi$ & ^ 5 
^ v — C(GCATGCTACATAACTCCAATCAGCAGCAAATATGTC : SE^'JiM 3 ) £ ^7>fV-D( 
GCGGCCGCGTGTTCTGTTCGGG j AACGTTTAAACCAAT : gg^'J##4) £M^T. -^tl-ftlPG 
RTit*iU7w. ift&ODNAtfJt&HISS^-jb- %#o^ c ^^^ KpHYH©Sp_hI«Pfi 
Km^. pHYHAmnlfef^lSJUfc. MNNljjfc^fr HUH;ft-fc y h ffi^Tflgg-fr4 
C 7c#)JC, 1.8Kb(DSphl &pHYH A mnnl i U U pSP73~HUH(Z) SphI g[S& tCffi 

AL/cpSP73-Amnnl::HUH 5r^L/c 0 * S. K ^NotlgP^T^^-T £ d £ 

ICJ: »JH[^bt, g£ffiW303-lA( MATa leu2-3 , Il2his3-ll, 15 ade2-l ura3-l 
trpl-1 canl-100) $;i^lj5 L frA& (Ito et al., J. Bacteriol., 153, 163-16 
8 (1983)) &ffl^T?£«^Lk 0 ^%Wfe%L, SD-Ura (2%^;i/3-^, 0.6? 
X Yeast Nitrogen Base w/o amino acids (Dilcoit^) , i/ <WiW1M 

«, £J:tf7^^£#? (20-400 mg/L) ) Jglft® ^ h iZ £ ^T, 30°CT2 

[0 0 6 7] 

5-FOA^:^^L7cYSD ^ (l^#ftlffi«, 2%?Jia-7^ 7^~y 
(40 mg/L), -i7^i/;i/(20ii.g/L)) iC Til&^T&tv URA3^fc^BftCTc £#7^ 
±BBO^^^Il#(CPCR^^^V^TURA3jg^^TOgij:felnnnl%a^ : &:g|^L 
Amnnl :: hisG ^^ti^^?:TIY3^^ bfec 
[0 0 6 8] 

MNNlffijgffi^ ^S^^CDa-l^^©^^^ -^$:^^tTV^S^^b, N- 

tlT V^. YPAD^iCT^* bfc^^^<k0T]Y3«$r^tV-m$/n 9 U — 7*0. 
2%£^i^#igife (l»ijil!ffi*> 2% Bacto/^^ h T^-^ (40 mg/L)) 



2 8 
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Ki^i^fist, -O'Oi/* --^©^m lit/a. # d-^t*^^, h'J7i 

— Jly r > y U ? A^ffi^T^ttgi-fe^^^ /c (Ballou, Methods Enzymol., 18 

5, 440-470 (1990)), -rCO&i^ TI Y3tt©£gEl o > * - m&.ffi<D 

[0 0 6 9] 

(2) AEmlA0iZm4^*S^13l— £: OttK 
MNN4jjfe^-ti, mmmi 1 SIMlCfitL, MJMit^<Z>DNA^BE?Ute, G 
ft enBank^-#^-^{CD83006T^^£;ftT ^£ (Odani et al., Glycobiology, 6 
, 805-810 (1996)) c MNN4*t^-(Z) 3 ' ffigc £ 7°^ *7-E (AGATGCATACTAGTGGG 
CCCATTGTGATTGGAAT : BB^JS^ 5 ) (CCCCCGAATTCGTGTGAAGGAATAG 
TGACG :S2^!J##6) £fflVAT, 5' fl^^^^-f^-G (CCCCCGAATTCAA 

GTCGGAGAACCTGACTG : @E^'JS# 7 ) i77^7-H (ATGGGCCCACTAGTATGCATCTCGC 
GTGGCATGG :gB^ll^#8) £JB^T. -^^^tlPCRTifi|iS L^c„ 3*1 £ tf>DNA|#T;^ 
£:HUH#-fcy h £ & O fufBpSP73-HUH(Z)EcoR I gflfe fc£g&fo, pSP73- A mnn4 : : HUH 
£f|^!L7U ^^^^^ K£SpeIgpfcT-%JffTfS^£tCi: *J ffiiHb U TIY3$;£ 

V*T, 3O°CT20r^#U 
[0 0 7 0] 

^SettJ: U^rV ADNA£H^!U PCR&1C J: >J ? ^ t/;i/V- # -^MNM^ 
©$£fe#JCM&£*lTV^^££i8fgU TIY9^£ b£„ 

5-FOA^^LfeYSD ig*SfCX;§ffiS:^& V\ URA3jtfc^F-fl%jg$c£ 
fc 0 ±sEff>^& £ |fHjjUCPCR& £ ^ T URASjgte^frBft&g i±femnn4^^ 
fgLfce Amnn] :: hisG Ajnnn4: ihisG^^tj^^SrTIYll^ t L£ c 
[0 0 7 1] 

^ Z. I', ^-©lfflJ^^pH3(D0»^(C«LTO.l%©T;i/^T>y>-8GX(S 
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#5p i ]-2 3 3 2 1 5 
igmai^ code No. A3157) £#tlX.<& «Sa&*t>lC V =feo t£ < 

t j Y3fc j; tKTiyj ] & *#«n6 ir x mm h , * *i £ 7 A S> > ^ A - ic J 

[0 0 7 2] 

(3) A mnnj A «nn4 A ochl ^^S^ftHggg^^Of^g? £ ^(Pftfl 

0CHl*fc-?-&, »#ft7#Sfe6#K:fi* L, OCHljfife-?-g)DNAffiggiffi)ft, Gen 
Bank^-£/<-;*iCD11095T*S$i£4X"C^£ (Nakayama et al., EMBO J., 11, 
€ 2511-2519 (1992)) „ f T tC^^S 3 *IT ^ £ 0CH1 jjfc^-CD^ tf pBL-OCHl ( 
Nakayama et al., EMBO J., 11, 2511-2519 (1992)) <P OCHl jtfc^F>ggPAatII-Hp 
aI«P&&-gj»rU ¥*»3fcSSHfcLfcpNKY51J: U#fcHUH;fc1zy h L fcpBL- A o 

chl::HUH &fls$gL/c 0 ^Zf^T. ^ KfeSal 1£ J: tfBajnHIT'-eJIft-r & 3 £ lC<fc y A 
ochl::HUH ^^tffl^c »J ffi U TIY11 & W U 9 A^T'^Igi L fc. Ao 
chl^S^^t^^aiS^EE^gtt^^-t/cfe, JgjSlR&tU 0.3 M KCl£<£tfSD 
-Uraigjfe©:/1/- Mci^T, 30°C T* 2 0 TO# U JgJME&tt&Wfcc 
[0 0 7 3] 

T&mM&ibZ y^yixDNA^WSSL, PCR&IC «fc »J 9 ^ V - * - A 0CH1 M 
_ Jgc©^-fe^{CjjiiA^nTV>^^h$:SiS!L, TIY17#fc£ U£o 

5-F0A£0.3 M KCl&-£*fYSD igi&lC Ti§& URA3j&fe^ffi&jg 

#fc£ffitfgL;tc Anmn] :: hisG A mnn4 : :hi sG A ochl : : hisG £-g-tf:fcffi£TIY19 

[0 0 74] 

i»0<«^]TBl#3^) JCgf6#-5fFERM BP-6802£ ITBIgfK^ tlT 

$-n<D&mmi)\ m$Lffi. mm. TiYiiifcicjt^JfKfc&zittf^tiT^ 



mUft 2000- 



3 0 7 5 9 5 4 



1 1 -2 3 3 2 1 



£> c f;x% ochi mmm <pmm& k & » z> * m& a & fe &> , ^-n-f^xt* 

, T1Y3, TIYll,TIY19*fcJ: D ±IB{C^ L fc^&TM' >^;i/#-if ^ffllt^ 
[0 0 7 5] 

! Bi?L^S!«I^Sffi^:^*r^^e^4* ( Amnnl Amnn4Aochl A 

ALGSMfe^-^, Bl#l£ 2 IC&SU ALG3*-g^-(DDNA^@3^J^ Gen 

Bank^- ^ ^-^(CZ35844t:^^$^T VN^ (Feldmann et al., EMBO J. , 13, 5 
795-5809 (1994)). ALG3 jjfe^-g>5' M^, ^Zf^^f V — I (GCGGCCGCGAGACCTGAATCT 
^ TCGACACGCAAGAAAAA : 9 ) £ J (GAATTCGCTTTCGAACAAAATCAAAAGGGGCATAAC 

:BJ#I#-!§1 0)&jS^T, 3'fl^c^:^5^V-K (GAATTCCTATCCACCAAACT 

CACAAGCAAGCA : BB^!IS# 1 l)tL (GCGGCCGCCGAGAGGGTGAACGGTGCTAACTCAGGATT : 
IB^J#-^1 2)&fl§V^T, -tft-fWCRT*ig*gL*L. £*l ^©DNA^^HUH^-fe y 
V £&opSP73-HUH<PEcoRIffifetCjjfl&#, pSP73-alg3: iHUH&fNK Lfc 2^7° P 
;*=•; K^NotlSPfiT-WWr-rSZlfclCJ: »JMMtU TIY13HcS:»Sfc , J5 L ^Ai6& 
m^Xj&m&mhfc. SD-Uraig;lfe©:7l/- Mc2;VaT. 30T;-£2B 

[0 0 7 6] 

J£ 3S« <fc y ADNA 5: S9$g L > PCR& lC«fc *J V =5 */ JV V - ij - # ALG3«H*£ 
<DU$&mz.M&&tlT^2>Z.£ fefltRU YS134<|$fc£ Lfc* 

##c&, 5-F0A&^LfcSD^ifclCTSft&*TfcV\ URA3»^«^ 

. ±f a© % mtmmz ?cm zm^r ura3*^^ & mm £ * & £ig3® a» £ 

L/c, Amnn] : : hisG Amnn4 : : hisG A och] : : hisG Aalg3 : : hisG £la , fo3E:ffi$:YSl 
34-Amt Ltc e 

[0 0 7 7] 

Z.©m*S*SES*^M^YS134-4A^ttXmS^I^^^X#Xm^W^m ( 
tlJlo<raiT@lf3#) fC^f£#-5fFERM BP-6801 £ LTHBRWttS tl 

a 1 g3i$ m -k S ti* YS1 34-4 A« ftftg * V % #> , >f > /< ;i/ * - 1£<D&W}]& # 
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. TIY3tt, TlYllt*, TIY19^K:Jt^< 3 *lT^£„ ^3 

"£*, a 1 g3flg%jft (Dffim^k » jfe fcttfr ft ft fc to, -ttl-etxSF&tt, TIY3^ 

. TIYlltt, T]Y]9«i, YS134-4Aj*«fc»j|£i£0!ll (1) {C^bfc^^T'-f 
-flriffilt^, T]Y3^. TIYll«k TIY19», YS134-4A$:©$f JC 

[0 0 7 8] 

y$ynz% asm t j t<D-&mmma>mmmm 

nyjtji-rtVymC-S, C-4, C-6fi©*iftil^*eift©a-D-ManS: % 2^S# 

SZ^^tiS. £f\ TlY]9^©®#: t kUm^©V>^->^>7^^®$r^ 
UL/c (Peat et a]., J. Chem. Soc. , 29 (1961)) „ 
[0 0 7 9] 

0.3 M KCl£-£tfYPADigi&50 ml 5:500 ml^^P 7 =y 7, 3 \Z A*l, 30W24!$ffi 
ig#U «^S:3g^lBtlC ioTHIfe, 10 ml©100 ■M^lVKt h'J 

» (ph 7.o) iciib, i/-^Ti2] *c, mminmvt-o #£P^> 

L^c £Cfce6©tfcK&fc*£«SSii:/c. 3.tl%r3>*±/Xy >A (ConA) #5 

(0.15 MMth'J^A, 0.5 mM^b^^v^ A fc^frO.l M U >gf 
th'J^^gft (PH 7.2)) tC*gfi¥U ConA-T^TP-^^I^A (0.6 x-2 cm, 
^-^>n-/J<l/->>3>tfc^) JC&U ConA^^A^^MT'gfe^^, 0.2 M 
©a -%^)^y J 2/ F^^tfConA^vAM^W-e^ffi^^T^o^c »£>*lfc 

[0 0 8 0] 

»J£Lfc.. «[^K*S«SS:100/£l©N-^U ni/dT— ^FfllJHtf* (0.5 

% SDS, 0.35% ^ -;i/£-£fr0.1 M Tr is-HCli^®$c(pH8.0)) IC 

3 2 ffiUE4# 2 0 0 0 - 3 0 7 5 9 5 4 



4f ¥ 1 1 -2 3 3 2 



&il?U Slfrm&ffimm*: Lfco IS^T'ILfct, 50/t 1©7.5% Nonidet P-40 
, 138/tl©H 2 0, ICDN-g lycos idase F (/<- U 37TC , 

16^M^SLfc„ BioRad AG501-X8^J ^ AtffiiM> »7i;-^: ?DD 

(1:1) ^iDiiKMbi, ftw&'&.mtzzsAzmitmiiL. mm 

[0 0 8 1 ] 

WbtifcSgil^m^fi (n°U ^;i/T^ PAfl:£^e>) -r££#>. j^t© 

&#Ml&o7L e ^li^5b^eii^@^. 40a KD^^/^U^^M^ (552 mg 
©2-7 ^ ^ kfU >>£200/* 1 ©»gEtC«|«¥Lfc) £#D;t. S&fcfU 90*0. 60# 

£ ^aaLfe. ^stT'iL^, 140/ii ©m^m^ (200 m g or>Jif^>- v*m 
r $ >&&{**:so ti i m 2 o£80fiia>mmizmMLt=.) *tia*-. mmv. sot:, 

iC^aiy : #DD*;i/A (1:1) £#D;i. L < ffiii L T PAffc * y 3 *g £ 

t?*Ji&iHiJKLfc.c rti^nngiyjgu *^jc&©2-7^ y try s»&i»5&L7L 

■ ±»KLoV*T0.22jKm ©!7-f ;i/*-l?a8iSU PA-ffc* U £ L 7b 0 

[0 0 8 2] 

7^ FA^A&JBV^cHPLCTli, PAftrty ^^©gl^HC J; oT #11 -t£ Z. 
il^RTIiTffe&o #5AteTSKGel Amide-80 (4.6 x 250 mm. j|iy-§0 
U «JSC», 200 mM»K-h Ux^-^/7^ (PH 7.0) t7th-h'J;i/ 

" £ ©35 : 6b<Dm.&m (AW.) . 200 mJSmm-hV ^)V7 S.>&ffim (PH 7.0) £ 
7-fe h-hy;i/il©50 : 50©«^« (BM) £§«b;k 0 

^^e>^B©ifl^^25^^^T50%*T*it:a^{CJ:#$-&. -£©#, ?g$SUi:$g 
8SB&50 : 50©£sfe5#TOU PA-ffc* U :J«g&$gm Lfc. f ©^1:0 6 1:^ 
c A ochl A mnnl A mnn4 ^#^^:#,HM^M^'g &TIY19^©4^ &7^+V 

#>/t*fC©liilli, 7^ F^^ATli^tci o©tf-^7?*>ofc 0 3©tf-^ 

ttMan 8 GlcNAc 2 -PA^ D D D (^iBjfiSB) ©?§&&« £ Lfc. Lfc^oT, TIY19 
t*©^jg"rSV>^->^ >^^^lCttMan g GlcNAc 2 ©/N>r*e>y 
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[0 0 8 3] 

CH^J4 3 Aochl Aronn] Amnn4 ^#gg^ttHffi^^ffi^\g) a-mannosidase ] 

J- 'J $SL&^£ifr^|g$ £ -t<Z>M£f&£:WJo a -mar, 

nosidase ] ( o -] ,2-mannosidase) ©ii&-^ %^ft^^ttHS^^^lC% A U 

mmfoWl t fc » WLSI^i © fuggfls T* & -5 Wan 5 Gl cNAc 2 H^ & 
[0 0 84] 

g%lC3g?jiji3|[©3D-s Aspergil lus saj_toifi5fc© a -1 , 2-mannos idase©/jNj§g#s;l|y 
8' FpGAMHl (Chiba et al., J. Biol. Chem. , 273, 26298-26304 (19 

98)) zm\,\ im9ifai:wmv*y&&'z+mnw;&Lfc B nyhu-jith-z. 

a -1 , 2-mannos i dase^i fc^- £ * V ^ /< ? # - P G3f£ 7^9t4E jft L %> © £ J§ 
Wc. 7£S?Jf£t&$:> SD-Trp (2%^;bn-7v > 0.67 % Yeast Nitrogen Base w/o 
amino acids (Difcotfctg) , h V 7 h y T > Z&<&mi&miS &Tf7 $ J BUG 
tfo (20-400 mg/L) ) tg1&<D7' l>- h K£ V%T, 3<TCT?2B fili&# U 
&f§fc. #e>tlfc^W«^%Tiyi9pGAMHl £ Lfc. 
[0 0 8 5] 

C fc " 

^©T*&> |IJ6ffi[3©^tH«, £$C 1 oCDlf-^T?fey (®7, a) , Hang 
GlcNAc 2 -PA^S (STe^SS) ©tSffiffittt— iCLt. — a -1, 2-mannos idase 
Stfe^ £^tf TIY19pGAMH3 T*tt, 3=lC4o© H'- £ #j& btlfe (0 7, b) . Z 
n^©^-^«^ffi(D#^jlEiCMan 5 GlcNAc 2 -PA, MangGlcNACg-PA, Man 7 G]cNAc 2 - 
PJL Man g GlcNAc 2 -PAg£fc»ffl{£«#-&L*:« 3*1 b £ h^©/W "7 W - 
* 9H £ fcf *l £ © T* & £ c 
[0 0 8 6] 

& tC«g ffi #* -¥ ^ o Man 5 G 1 cNAc 2 -PA® # U # 5 A IC #t L fc. . 
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^"BJIbT-^Oc ^)7^ &TSKGel ODS-80T M (4.6 x 150 mm , jfCy-$g) L 
, IgJSEli, 100 mHifSfT^^i^AiiS ( P H 4.0) (A$0 , 0.5% 1--?*J- 
A^^tilOO mHiiT^^-^AIM ( P H 4.0) (B$Q &W»UjL. 

^#>^$U£?g$L:B£95 : 5T**£-£bifc=t;©£Sfcj$1.2 ml/mini;^ ^ - £ \z J; »J 
A 5> 2* &¥fHL U Sftft&Afiffc** e>«JKBOS(-& £20#;fr ttT50%£ T'EilKKl 

3^*B*^^T*ti±lC 1 oCDfcT~^*efe»J (08, a) , 3©fcf-#iiTIB 
^ (III) : 

[0 0 8 7] 

[ft 3] 

Manal x 

6 

gManal N 

Manal ' ^Vlanpl- 4GlcNAcp1- 4GlcNAc (III) 

* Manal ' 

[0 0 8 8] 

(^cf 3 , Man GlcMcitti-Tlz^jVtfjlziy-^y # 

GnT-I f^MasfiSr^-r. ) 

T-^$tl^«^^^^Maii 5 GlcNAc 2 -PA®a (SfS3S»|) l> tz. 

(0 8, b) e TIY19pGAMHl £ V>-^-> # >/^»{C& 

[0 0 8 9] 

CH»J5] &/$MtS& (GlcNAcMan 5 GlcNAc 2 ) 
£"f$EJ*^B« (GlcNAcMan 5 GlcNAc 2 ) ©^^©?ftS8*ftftr©fc«i), MMft-XG 

mtzmmx&v. mmx (iwxm2ti&mmmmic.ttvxi$#<D&u<D'vyj 

-X&miZ<Dfrl3-l,2 m&T*GlcMc*&&-t &Z.t.ififabtlX\ f *&. 
[0 0 9 0] 

5f ^GnT-I5le^•<^)»*T*©56^S^i^ffle>K:J:t^T^LT^^S (Yoshida e 
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t al., Glycobiology, 9, 53-58 (1999) ) . 3 tf - Zf 5 7. 

S. KT?^-&PG3©GAP-DH^D ; E-^-©T^{C^bfc^ Smal - NaelT'^L 
- 7 « D r fc _^_^^tllC^<GnT-lCD0RF, * - 5; * - # - £-£tm^ £^ U 7c b 
7L e #acZ.C9Bfltf* ■rjf- 7°5^5 FT&&pY0354©SmaI gB&lC^AL 

boom^mmv ^-^ ^mx-m^rnvt^o j&mmik* sD-Tr P (2%$oi/=i-;*, 

0.6? % Yeast Nitrogen Base w/o amino acids (Dif co£t $g) s h U h 7 7 > 
^[^<^^S^<fc0 : 7^ yBft^fe (20-400 mg/L) ) igifc© 7 1/ - MC 3^ 
30-CT2HIB*#b, mWm>m&*m^ c ^kftfc^*«*#&YPH500/ pYO 

G4£L7c„ 

[0 0 9 1] 

3*l£500 mlCDSD-Trp (2%^>3-7,, 0.67 % Yeast Nitrogen Base w/o an. 
ino acids (DifcofctSg) , h V Zf h 7 7 °? ^ &^®> 

(20-400 mg/L) ) U ##T'ifci*«U 13:7*7 

(1 MV;bbf h-;i/£^&50 mM U>fiftAU^i» (pH 7.5)) 5.7 mlfC^i 
*gU 2-^;i/A7bl^/-^V9/tl £12 mg£>Zymo lyase 100T£300/*1 CD7 7 

3LU-75xh&mz&&LtiaX. 30°c. 45^ia«aufe. i Mv/nf h-;W5 ml 

*-mx. tkmznm Mv;i/tr h-;w5 miT*sfc#, imbu*.. 3©tfc^ 

IClysis buffer (250 mMV h -;K 2 /*g/ml7>^AM>, 2 /zg/ml^;* 
^ #^>> 3 Atg/mlD-Y^^>, 3 (ig/m]s<-7X#?y. 1 mM>X7 5i/>, 
1 mM EDTA, 1 mM EGTA, 1 mM PMSFfc-gfrlO mM h 'Jx^ / - > (pH 7.2) 

mWL) 5:4 mliDA> Os^V-rJ if-T**Hflg^^b, 220 x gT*^>i>bT±?f £ 
HURL 7c.. 3©±?t££ £tC100,000 x g tS^l, ^<E>tfclt®#£ lysis buff 
er 150/* 1 K»»U GnT-I©»*»* £ bfc. fcfc, 2MRS£ liflfiOGnTJStttt 
&ffi£*l&7^o7c e 
[0 0 9 2] 

^, 3CD^-n-7lC±f3T'ii^b7 t cGnT-Igf:^^8.2^ 1 , 0.2 M MnClg 2 /z 1 
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, GnT-I^j^buffer (0.17 M MES (pB 6.0), 1.7% Triton X-100, 0.34% Bovine 
Serum Albumin, 8.47 mM AMP, 1.69 mM UDP-GJcNAc, 169 mM GlcNAc) 9.8 fi\ 

^Mtl, 37°C, 3B£KLRJS31*fc. B 5^lffl*«fL/TfilS#lI:«, 0.22^*0:7^ 
A^-TSIjgL, HPLCfC-gtL/c 
[0 0 9 3] 

5b5i*BTSKGeI 0DS-80T K (4.6 x 250 mm, Jfcy-JR &*£JB U ^tt, 0. 
15% 1-7 ^ y -/l/fc^tMOO mM»KT >^ - Alffit (pH 6.0) fc^V^c ^ 
ml/min-?$fi-tZtiZ& 'J^7^$:¥iftU fflftfciiAU PA 

2o0t-^T^tJ, ¥<^ffi$tlfctf~^liMan 5 GlcNAc 2 -PA^S 
[0 0 9 4] 

SMb£#T*:*Tfcofc.c ThermoQuest:H:$gLASERMAT2000:|:;BV\ Vh>Jyjr^t 
LT2.5%©2,5-dihydroxybenzoic acid, 40% b — h U ;i/£-g-&0.01% 

fitt^^SJl^^fl* (m/z=1521 (H + ); m/z=1541 (Na + )) £lC*B^Lfc„ Gn 

M0i^&ss#Mtt*^, »e>nfe««tttTffi^; (iv) : 

[0 0 9 5] 

[ft 4] 

Manal v g 

x^ ana1 ^ 6 (IV) 
Manal gManpi- 4GlcNAcp1- 4GlcNAc 

GlcNAcp1-2Mana1 ' 

(iS^, Man&vW-^, GlcNAciiN-T-fe^;i/^*;H2-9- 5. > §r^"Tc ) 
iZm-tmm Zm-fZ a lft©^/«*lilGlcNAcMan 5 GlcNAc 2 -5 6 
[0 0 9 6] 

(£&6&0g6] A ochl A mnnl A mnn4 ^#g^j£ = M^^^^(D a -mannosidase I 

3 7 miE#2 0 0 0 - 3 0 7 5 9 5 4 
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VM^kmXb. «3RS*iltfJ:V\ lUCi UffifL^ilJ&MGIcNAcMan^IcNA 
[0 0 9 1 ) 

HJ£$!4 T-'g!^ LTc Aspergillus saitoi fejfcCD q -i ,2-mannosidase6D/jNflg#;g; 
3£5g:7 5^S. KpGAMHl (Chiba et al., J. Biol. Chen,., 273, 26298-26304 (19 
98)) <fcy\ SBal-Nael-e^D^f L\ . y' U =t - $ - t .■*r*UC& < a -1 ,2-mannosidt 

se ©or], £ - $*-*-&£tMME&-©y jELJL. »:tci©»r^r€:pyoG4(Z)SK 
^ IfflJ&Jc^ALfc. Z-Ozf^XS. K%:pyOMG4i:#^bfco 3tf>:/5* $ K£/S^ 
. TIY19tt&»I*y^?A&T-^fC£iftLfcc 3>fD-;i/tbt, pY0354£tf 
^JtJg&Lfcfc^&JS^fc. 7&5ff«ifc«. SD-Trp (2%^;i/Z3-X, 0.67 % Ye 
ast Nitrogen Base w/o amino acids (DifcoftSg) , h 'J ^ h 77>$:i< W 
&m#J:ZfT$ SmU^ty} (20-400 mg/L) ) ^ifi©:/ I/ — MC^V\T> 30TCT*2 
BTOL, JBKK&tt&fSfc. #€>tlfc^jBC««#S:Tm9 pY0MG4£L*l o 
10 0 9 8] 

i ©a-»aimosidase GnT-ljg^tfSfAS *i, £^9!ttil«:^t 

6**il*ttHSSC«acTIY19py0MG4acJi, llgiKS^IfllfiMf 
KSKS^FERM BP-6775^bT|lIl^Wf£$tlTV%^ c 

[0 0 9 9] 

2&S60!3©*g*£:El8S, ±IC 1 0©fcf-#T& »J, Man g G]cNAc 2 -PA 
£t£ (^iSjgJSJ) ©^ffi&M^-gtLfc (010, A) . a-l,2-mannosidaseit 
^£GnT-Iit^£^tfTIY19pYOMG4 T*«. ilC 5 -D<D tT~ * #J| h&tz. (® 
10, B) c ZLtlib<D\£-Z(Do 4o (010, B ; peak a, c, d, e) &M 
an 5 GlcNAc 2 -PA. MangGlcNA^-PA, Man ? GIcNAc 2 -PA, Man g GIcNAc 2 -PA=|g.§&£^ff} 
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. §bCo-l ,2-mannos i daseitfc^-tf) * 5: $ A L £ £ tC 1* Jl ?> *l o fc*Tfc 
fcfcf-* (010, B; P eakb) 3 © tf - ? ©^m&S(«^J 5 

^i8bfcffi^GlcNAcMan 5 GlcNAc 2 |g^«ipaOigffifi«i:-»Lfc. £ 5> tC 

}C 1 0<Dbf-^T*feU (Eil 1) , ZLOtf-^iiflD^GlcNAcMaiigGlcNACg-PASfiB 

©iffifiSt- gfcLfc.. Lfc^T, TIY19 P Y0MG4 ^©^jg-TS 

£ K IC & , T & •£> G 1 cNAcMan 5 G 1 cNAc^ (D^m ttlX^^Zt^m^ 

[0 10 0] 

t hjfffli a-mannosidase II©^#T*©#g3l 
a -marines idase I Hi, ^ftrtT^J&M*!^ ^-#it^3?*|gUcMlir 

&S*St 

t: hfffli a-mannosidase I Ijfc<£-?-BB#I&, GenBank^ : - # /<- * KU31520T 
g£p$*lTl^<£> (Misago et al., Proc. Natl. Acad. Sci., 92, 11766-11770 ( 
1995) ) o CI ontechfr ©Human Liver Marathon-Ready cDNA $: > :7° V— V tC L 
T, a-mannosidase 1 1 ©N £ 3 - £ ^7 >f V-M (CGCCGC 

CGAGCTCTAAAAAAATGAAGTTAAGCCGCC : @E#J#-§- 1 3 ) (ATCCCACCACTTTGAAAGGT : 
IE#J#-£1 4)&JBV*T, tp&tnzt- K-*-&»#&:7^>f V-0 (GAAGACTCACGGAG 
GAAGTT : @B^J## 1 5 ) £ P (ATGGCGGTATATGTGCTCGA : U^W"^ 1 6 ) Srffl VnT . 
C5f^{M^£=i- WMi^'fV-Q ( CGC AGTTTGGGATACAGCAA : 
# 1 7)t^7>f7-R (ATTATTATTAGCGGCCGCCCCTCAACTGGATTCG : gH^!l## 1 8 ) 
fcJBV^T, -t*l-r*lPCRT?lf*gUfc. # £ tl fe DNA Bft # £ pCRScr i pt g> Sr f I ffifc tC 

LV%@e^!J}C^^> J:e>lC b/c c 3©^^^^ F£pCRMAN2£ift;&Lfce 
[0 10 1] 

B&(D#y/V?9L<D&mH&G>fcih* a-mannosidase I I3t£^tf>3' jf^fC, 
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k#is oaawsi 9) 3^e>**-*«iDNAS:<b^^L, mmm-f 

575 KCDpYEX-BXCPBanHI ^EcoRianag)R[tC#A Ufc. ZLO^^T,^ K&pYEX- 
BX-3HA£#£rU7c 0 & lCpCRMAN2fr gaBgmHI £ EcoRI ~g' a -mannosi dase II£n-F 

1 &«S# feflj U ffi l , pYEX-BX-3HA©SacI fc^tlffifi^DHlCflAbfc, Z (D^=y 
15 K £ PYEMAN2-HA £ ift & b fc. , 
[0 1 0 2] 

&^#^©?£^:fe£ft± o -BEnnosidase II©JK*ilfI^c$r O 

- F"9"^gP^ v 5:^*^a-],6-niannosyltranslerase^=3- K"f -S^^^- (0CH1) 

% mW&it^f&h. pBluescri P t©SacIi:EcoRlB|J^^{C#ALfc 0 Z.<D^^7. 

5 K£pB0CHl£ifr£,L7Lc — pYMAN2-HA|:7->^ , l/- hi: IT> a-mannosid 
ase IIOM^M^c^n- KI-^SP^©— Sfc^5>T V-U (TTAGACTACCCATGGAACC 
CGCGCCGCGAGGGCTCCTTC : SE#I## 2 I)^7>f7-V (CAGGAGAACTTTGGTTCGAAAA 
AGCTTTGACTTCTT : iE#J*H§- 2 2 ) &J8V*T*tM6bfc.« 3 <Z>@g#J£5tM> Ncol £ H 
indlll ~e-IJ|®Tb> pBOCHl (DNcol £H indl I Ifipfeffi {C ftp A b fc„ #UC ;L <E> :/ 5 * 5 
K#bSaclfcmiT'»T#&9J»Jtf5U PYEMAN2-H A CD SacI £ Pst I |g £ g j£ b fc , 3 
CD^7Z5 K&pYE0M2-HAi:#i&Lfc. 
[0 1 0 3] 

iittTS. cerevisiae g&g!BWPH500&JgV\ MKilMyf?^ 
# 

W &&;gV>T*7fco>L c n>hD-;i/i:bT P YEX-BX-3HA£Jgv>£ 0 

SD-Ura (2% — 0.67 % Yeast Nitrogen Base w/o amino acids (Difco 

, f^^l/^IKTOlfei^^ (20-400 mg/D) Jgtffi© 

?l/-h£*HT, 30*C-e2Bfigi&#U llllft^fe. 
[0 1 0 4] 

^St«glS*lfce#ti301C^OD660=0.8* TSD-UralgifiT?*&#fJ&, ttlMB&jlr 

S*m*ib, $6ic2^ra^»bfec SDSif>y;wiy7 7-*T*:tf5 

fc^fcofc. ^X7.^>^n^ hfi¥«fii-r^m^hbT^y hffiHA^tt*:, 

ffittfc Lttt7»; HgGft#^;b*:^>#-iz^tt£MV\ ^ffi^Super Signa 
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U - Jh ii i/ >f±)\s <B^*l5&V^OlC^b. pYE0M2-HA-e^jR<E|j| L 
tftaJMT'li, ^fi*&140000©(aiglC*/^^ffltfflStlfe (012) o 
[0105] 

-mannosidase I HD&mmft*W7£ L 7L e (5$(IV)tC#jg&^-r) 100 

pinol^i7>^/l/^-zi-^^T^$-&fc#, ^^n.-^{C0.2 M MnCl 2 . 1 M Glc 
NAc, 1 M WM+bVV<UMWWL (pH 5.6) £2 1 fo, H 2 0£8 ft 1 j&D;tfc#: 

LC##r©^#lA> H^M5tC^o/c c t(D%g^ a-mannosidase II ^m^l^S 

tfmbfrlzmMLT^tz. (013. B) e ZCD4 0# PA-«|^^^ 1 a 

(%mm PA-Sugar Chain 022) <Dmmffilt®fr <b# £ *l£TSB5£ (V)-e*$tL 
& — ^WlMtiWfem. ( Oguri et al., J. Biol. Chem. , 272, 22721-22727 (199 
7)) <D^m&.mt— mhX V^Zl tfrb. a-mannosidase ll<Dm&T*2bZ> Z. £ 

[0106] 

[ft 5] 

Manal N 

3 Man01-4GlcNAcpi- 4GlcNAc (V) 

GlcNAc01-2Mancc1 ' 

(^cfi, Manlix-W GlcNAc{iN-Tir^;i/^;i/3-y-^ >^^-r o ) 
[0107] 

hGnT-II©^#T'©^&^ffi!ilCj:oT^££;ftT^£ (Yoshida S. et 
al., Abstracts of the meeting on Yeast Cell Biology, p. 279, Cold Spring 
Harbor Laboratory (1997))„ Z. ©#g?gj§/>< ^ # - P SY114-GnT-I I «fc *J ^ - 



4 1 



ffilE# 2000-3075954 



j 13-233215 

^-^^tfGnT-llst^fl^c^XbalT'^yfcL, pBluescript SKOXbalffifelCff 
AbL Z.(0Zf^7.K F£pBlueGT2£ift£,L7c„ $ IC^i&M 6 T ^ L 7°^ 7. 5. 
FpY0G4<fc Vy'V=t-t -^^•^GnT-lit^^^BamHI, XbaI-£-£iyffiU pBl 
ueGT2CDBamH] , X^alg|S&{C#A L 7c c ^0)^'>^i Kfr bBssHl 1 T* @ &Wr# fc* 
•;aib7cfe, DNA 14 polymeraseT^£¥ifftL7c#. ADE2 v- - 7J - £ L \ 
^-T^pASZlO^T.^ F (Stotz & Linder, Gene, 95 , 91-98 (1990)) ©SmalgP 
&{C8fT/t£3f AL/U i©77^ 5 K&pASZGN12ill$ri& t,7c pASZGN12fcHpaI Tr 

SftU^Ai&T'tffcofc. J&SHte&fjU 0.3 M KClfc-^tfSD-Ade (2% ^Ol/ZI - 7> 
, 0.67 % Yeast Nitrogen Base w/o amino acids (Difcofttg) , T-x — 
<«tife.kD ! 7^;i^ (20-400 mg/L) b- F IC * ^T, 30 

TCT'2HKI«#L, 7£KiE&ft£:#7c 0 V V J ADNA£M$g U PCR 

&tC £ *J GnT-1 £ <fc tfGnT-I I^fe^#ADE2^©^-fetictCjffi& * tlT V>^> 3. £ £ 
%SU YCY22J*i:Lfc. YCY22»(Z)illSgttai?S$r^V^T^4^ : rt^(D^?S^4$:?KI 
£U GnT-lfc«kUfGnT-II©»3SS:itSbfc. 
[0 10 8] 

t F/8-l,4-GalT©#©T'0?8S2&, ttf&©WH <d tC <fc o T#^$4XT 
V<5 ( (Yoshida S. et al., Abstracts of the meeting on Yeast Cell Biolog 
y, p. 279, Cold Spring Harbor Laboratory (1997)) c Z-Olfc^fQ^V $ — pGal 
TiaCfcy^O^-^-fc-^tf/S-l ,4-GalTaM5-Hg« £Sal I ,Xhol T y 7c U pR 
S403CpSalI ,XhoIg[5&lC#A L 7c „ 3 © 5 F fcpRSGALl £ L 7c„ £ 7c fc: 

F UDP-Gal Transporter (Ugt2p) ©BH&T (D&mtRffi £ K. «fc o T?g£ £ *lT ^-5 

(Kainuma et al., Glycobiology, 9, 133-141 (1999) ) . ZOMfc^ ( UGT2 ) 
©§£M^7^ FYEp352-GAP-UGT2<fc »J, ^D^-*-^ jg fc^fflg £ Bam 
HIT?-® UffiU pRSGALl(DBamHI%[SfetCjf AbTc, ^©^77,5 F 5: pRSGATPl £: # 
£rbfc, PRSGATPl Ndel T« jjlgm tC t , YCY22«c©J^JM5tftS:»K »J ^ A&T* 
fite-otco Bn&&&, 0.3 M KClfc-^frSD-His (2%*>3-7., 0.67 % Yeast 

Nitrogen Base w/o amino acids (Dif co£fc§5!) , \L^Vy *fe<1&ffi&M;-& 

£zf7^;m&&m (20-400 m g /u ngmo-ju-hizt^x. 3o°cT*2BH3i&# 



ffili#2 0 0 0-3 0 
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u T&mM$kfo& v>fj adna&wssu pcmuz&v 0-1,4 

4-Ga 1 T£> <fc tfUgt2p©2§9! £ 510 L £ . 
[01 09] 

J£iC, hJ3ffi®< a -mamiosidase 1 1 <Z>#SJ&ffl $ — pYE0M2-HA «fc *J , SacI ,Sph 
IT*HA-tagfe-g-tf3»-fe^»i^r%:«J»JffiL, DNA 14 polymerases^ ft L £ 
■ ^©»T^^pAUR123©Sn.aI§p^(C#AL^ c 7* □ =fc - * - \Z]E L V^f&JSo & 
^HT 7 C D =t- £ - fc-g-t? a -mannosidase I Ist^^-fl^ $:B 

amHIT-® *J£BU pRS406CDBa«Hlgp<ftlC#ALfc. K&NdelTiftiB 
tflCU BuSBYCY42^©^M^m^M i ;^^A^-e^T^ofc 0 T&mMM%L. 0.3 

M KCl^-^tfSD-Ura (2%^;i/ZJ-^, 0.67 % Yeast Nitrogen Base w/o amino 
acids (DifcotfclK) , ")7y;^|<ilMfc<i:i;7^ ;gfM (20-400 ■> 
g/L) *gifi©:7lx- MCS^T, 30°CT-2BTO#L, 7£»&#£#;fc 0 
$5#<fc *J4V ADNA&SMSU PCR&tC«k »J *^^URA3«©^#tC^^ *i 
TV^3£ SrfltSU YCY52tft£L/c„ YCY52»(Z)0JBS^aiM £M V^T#3lS?&tt £ 
$!I5£U a-mannosidase I iGDfgJi £5|f§: b . 
[0110] 

H1M4 fa^lfc a-l,2-mannosidase©|§^^/<^ # — pGAMHl <fc *> Nael £ Smal 
T% :7 c O^-#-M^£^fr a-l,2-mannosidaseMfe^^# £^UffiU pY0325 

^-g>SmaI§Pfetcjf Abfe. e Z<Dzf5X$ F£pY0M5£ifr£,l,fc., 
:J;i/$?#:^3lfC&{M&t"&©lC&gfcUDP-GlcNAc Transporterafr^Ptf>^A 
fcofc. h: hUDP-GlcNAc Transporter^^^-©^®l?©|g3Ei^H 5) K<fc o T$g 
£2*1X^-5 (Ishida et a]., J. Biochem. , 1261, 68-77 (1999)) e ZL(DBM 
S^^^-l:f>^l^-M:lT> ^5>fV-W (AGAGCGGCCGCAAAATGTTCGCCAACC 
TAA : 1E^!J§# 23)t (TTTTGTCGACTAGACGCGTGAAGCATGCCC : IH#|# 

#2 4 )TPCR^lC<k *JUDP-GlcNAc Transporter^^Ii^SrifipILfc., 3<Z)@B#I 
&St38£U NotlilSall T?$J»rU pG3-Nff)Not I £ Sal I gpfefg £ g& I fc c 
(Dzf^^S. K*» ^ Nael £ Smal T% ^ D ^ - * £-^frUDP-GlcNAc Transport 
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erjt^HftJi £^»JiiiU pY0M5©SmaIg|SfetCjf ALk. ZO^^T, ^ KfcpYOMR 

-£*lko/c 0 ]&m&W&^ 0.3 M KCl£-£trSD-Leu (2%^;i/3-^, 0.67 % Yea 
st Nitrogen base w/c amino acids (Difcoftf^ • D -f > < tSSrfeilfc 
<tO'/ i (20-400 mg/L) Jg*fe©7' U- MCf^T, 301C T?2 B ISIJ&$ 

U J&$H&mWk%1~« ^(DJ&nffi&W-kVVilZWthtz.* YCY73«5©jWJia«Iffi»f 
££3 ^T^^^tt^ilJ^ q -1 ,2-mannosidase£UDP-GlcNAc Transporter©^ 

[0 111] 

#ttissafcjM*©fpi! 

4"f, ^JfefllSTf-fftRLfc^^S KpASZGN12&HpaIT*i£gtiKK:U 2 
^^S3Lfc^#II*ttram^*YS134-4A^©^3ff^^»BeU^^A&T?fT3& 
ofc. 0.3 M KCl&-£trSD-Ade (2%^n-^, 0.67 % Yeast Nit 

rogen Base w/o amino acids (Difco^fcig) , 7-x — > < $^^S33 <fct/7 
^ jmU^ty (20-400 mg/L) Jgife©:/ V- MC * V^, SO'CT^B raig^L,. J£ 
«IE»#%:#fc. 7£3M£$#<fc 'J^V i*DNA&W3&U PCR&ICJ: U GnT-Ifc J:tfG 
nT-ll»'B-?-^ADE2fig«0lfe'feft:lC«aji**lT ^£ 3 H U YCY122#c£ L 

7L. YCY122^©^ffl«mM^MV^T-e^^ J e"tl©^tS'l^5:i!i^b, GnT-I^itKG 
nT-II©^£«tISLfec 
[0 112] 

#JC, HJ6«8 7?fNSLfe^5^$ KpRSGATPl&NdelT*i£«MKJCU YCY122}* 
©^ISfe^SrifKU^^^T'tT&^fc. 0.3 M KCl£-£trSD-His 

(2%^*;i/=I — 0.67 % Yeast Nitrogen Base w/o amino acids (Difco$£gg) 
, fc*^ v>£l&<&gE&S££tf75. (20-400 mg/L) JSPfe©"^ 

-MC*Wt, 30°CT'2H^«L. iS^i'J^MD 
NA&B3$gU PCR&ICJ: »J /3 -l,4-GalTfc<fc^UGT2^^^HlS3^®^^ {c ^ 
&**l"CV**£fc£«t38U YCY142$<tL£e YCY142«cO#Hlia#*ffi«[ S: m T 
tl?ti<Dmm%i& Z fflfe U 0-1 ,4-GalT23 «fc ^Ugt2p©?fe^ £fltI8 L fc e 
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[0 1 13] 

££>IC mt&M8T*mLfc7?X$. KpY0MR5S:fl§V>TYCY142|*<Z)^St<gg|$:gf 
i'Jf^ASt^ot. fcmMMSk%L, 0.3 M KClfc^frSD-Leu (2%^;i/H-7. 
> 0.67 % Yeast Nitrogen Base w/o amino acids (Difco}±§g) „ U^i^l/^k^ 

<tiM^<fcy f 7^ jm^m (20-400 mg/u mc^t. 30 

r*e2Hia*&§IU ^«m#^W/c c Z.©^^m#:?:YCY163^t b7L c YCY16 

mcomm^m^m^^x mmfe®. * m%. u a -1 , 2-mannos i dase t udp-g 1 cnac 

Transporter ©5g3l£#£ig L?c e 
[0 1 14] 

g ;i0YCY163;|*fCoV^ ^®tf)*tt^tJi© >± > # SC<Z>*gillii£<« 

)\A S -*mMM(Dl5tf-^\,^Z£-tf%libni:\,^ c -£3T% Texas-red^gg- 

uyjj+Av ymm^mmvt^mMmmtm^h. \%*wmv&b4 °c, 2^ 

Jftff Lfc„ PBST'gfe^^, 10 mM a -methyl mannoside£^t*PBS-ei5fc#U 
^»TT?|^|;Mt&o/c 0 -tOjg^ YS134-4A^T-li^^^MflS©M i ;^m 
»$nt^t^ YCY]63|*T?ttiliJte©^BBK:*&nfcS3t3^We>^lC^L/ 

m 

[0 115] 

SEQUENCE LISTING 

<110> KIRIN BEER KABUSHIKI KAISHA 

Director-General of Agency of Industrial Science and Technology 

<120> Novel yeast mutant strain and method for preparing glycoprotein 



4 5 



ffilE# 2000-3075954 




1 1 -2 3 3 2 ] 5 



with mammalian- typed sugar chains 
<130> P99-0203 
<160> 24 

<170> Patentln Ver. 2.0 

<210> 1 
<211> 30 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence: synthetic ] 

<400> 1 

GGATCCGAAG AAAACCTAAT ACATTGAAGT 

<210> 2 
<211> 36 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: synthetic 
<400> 2 

GCATGCCCTT TGGTTTAATA TAAATCTCCG GAGTGC 

4 6 



36 
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<210> 3 
<211> 36 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: synthetic DNA 
<400> 3 

GCATGCTACA TAACTCCAAT CAGCAGCAAA TATGTC 36 

<210> 4 
<211> 38 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: synthetic DNA 
<400> 4 

GCGGCCGCGT GTTCTGTTCG GGTAACGTTT AAACCAAT 38 

<210> 5 
<211> 34 
<212> DNA 

<213> Artificial Sequence 
<220> 
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<223> Description of Artificial Sequence: synthetic DNA 
<400> 5 

AGATGCATAC TAGTGGGCCC ATTGTGATTG GAAT 34 

<210> 6 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: synthetic DNA 
<400> 6 

CCCCCGAATT CGTGTGAAGG AATAGTGACG 30 

<210> 7 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 30 

<223> Description of Artificial Sequence: synthetic DNA 
<400> 7 

CCCCCGAATT CAAGTCGGAG AACCTGACTG 30 

<210> 8 
<211> 34 

4 8 &tl#2 O 0 0 - 3 0 7 5 9 5 4 
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<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: synthetic DNA 
<400> 8 

ATGGGCCCAC TAGTATGCAT CTCGCGTGGC ATGG 34 

<210> 9 
<211> 38 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence: synthetic DNA 
<400> 9 

GCGGCCGCGA GACCTGAATC TTCGACACGC AAGAAAAA 38 

<210> 10 
<211> 36 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence: synthetic DNA 
<400> 10 



2000-3075954 
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GAATTCGCTT TCGAACAAAA TCAAAAGGGG CATAAC 36 

<210> 11 
<211> 32 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: synthetic DNA 
<400> 11 

GAATTCCTAT CCACCAAACT CACAAGCAAG CA 32 

<210> 32 
<211> 38 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: synthetic DNA 
<400> 12 

GCGGCCGCCG AGAGGGTGAA CGGTGCTAAC TCAGGATT 38 

<210> 13 
<231> 36 
<232> DNA 

<233> Artificial Sequence 

5 0 fflIE4$ 2000-3075954 
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<220> 

<223> Description of Artificial Sequence: synthetic DNA 
<400> 13 

CGCCGCCGAG CTCTAAAAAA ATGAAGTTAA GCCGCC 36 

<210> 14 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: synthetic DNA 
<400> 14 

ATCCCACCAC TTTGAAAGGT 20 

<210> 15 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: synthetic DNA 
<400> 15 

GAAGACTCAC GGAGGAAGTT 20 
<210> 16 
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<211> 20 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence: synthetic DNA 
<400> 16 

ATGGCGGTAT ATGTGCTCGA 

<210> 17 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: synthetic DNA 
<400> 17 

CGCAGTTTGG GATACAGCAA 

<210> 18 
<211> 34 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: synthetic DNA 



I #^ 1 1 —2 3 3 2 

<400>18 

ATTATTATTA GCGGCCGCCC CTCAACTGGA TTCG 34 
34 

<210> 19 
<211> 162 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: synthetic DNA 
<400> 19 

GGATCCGAGC TCCACCGCGG TGGCGGCCGC ATGTTTTACC CATACGATGT TCCTGACTAT 60 
GCGGGCTATC CCTATGACGT CCCGGACTAT GCAGGATATC CATATGACGT TCCAGATTAC 120 
GCAGCTACTA GTGGGCATGC TTCACGCGTC TAGTGAGAAT TC 162 

<210> 20 
<211> 176 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: synthetic DNA 
<400> 20 

GAGCTCAAAA AGAAAGCAAG TAAAAGAAAG AAGAGATCAT GTCTAGGAAG TTGTCCCACC 60 
TGATCGCTAC AAGGAAATCA AAAACAATAG TCGTAACCGT ACTTCTTATT TATTCTTTGT 120 
TGACATTTCA CTTGTCAAAC AAAAGGCTGC TTTCTCAGTT TTACCCATGG GAATTC 176 
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<210> 21 
<211> 39 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequencecsynthetic DNA 
<400> 21 

TTAGACTACC CATGGAACCC GCGCCGCGAG GGCTCCTTC 39 

<210> 22 
<211> 36 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: synthetic DNA 
<400> 22 

CAGGAGAACT TTGGTTCGAA AAAGCTTTGA CTTCTT 36 

<210> 23 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 

5 4 ffi!E#2 0 0 0 - 3 0 7 5 9 5 4 
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<223> Description of Artificial Sequence: synthetic DNA 



<400> 23 

AGAGCGGCCG CAAAATGTTC GCCAACCTAA 

<210> 24 
<211> 30 
<212> DNA 

<213> Artificial Sequence 



30 



<220> 

<223> Description of Artificial Sequence: synthetic DNA 
<400> 24 

TTTTGTCGAC TAGACGCGTG AAGCATGCCC 30 
[0116] 

m$m-%n$, mnni mfc^-o 5 ' m^mm-t^r^&xD^^^ v-a 

®2#J## 2 tt, MNNI Mfc^O 5 ' m*£*i%m?Z>fctb<D7^'C?-B *7&? a 

m?m^4\$, mnni jjfc^cp 3 • m^igm-rzfc&cDzffr^ V-D fc^-t. 

IB3«-Sf 5i£. MNN4j*te^©3' ^£&i8<6'rsfc«><Z>:7^>fv--E 
[0117] 

m&m-^nz. MNNjit^© 5 ' mm^mm-t^t^&xD^^^^-G &m-t 0 

ffi#l##8li, MNN4j*fcT-©5' mm : kmmirZ>fe#)(Z>'J'^4^-1i 
S^J#-^9ti, ALG3»^g)5'^^^i|i'r-g>fefeg)yv^V-I £^-Tc 
SB#I#^1 Oli. ALG33tfc^-©5'^£ifi|it- 5fcfe©^7-fV-J fc^i" 
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[0 118] 

o 
o 

^1 3 a-mannosidase II*fi*©K*ttim*fc W****^®* 

BB?'J#-^14&* a-mannosidase ll»^©N*iSII«*«:««^* 

S!3i*-&1 5J4, a-mannosidase Iiafi*©*^*****"*"***®^ 
7>fV- 0 fca^o 

[0 119] 

@E?IJ##1 6fcU a-mannosidase Iiate^©***********^*®^ 

IE^J##l7ti, a-mannosidase Ilfcfc^OC^W^&SMB^fc*®^ 

gB#|## 1 8 ft, a-mannosidase Ilfc^OC^W^fc^*"*^®^ 

£Zl#iiDNA<Dgii?US 3: a**. 
[0 12 0] 

KJU#*2 1», a-mannosidase II«£^©M^f €©^liP*^^"^ & 

@2?lj## 2 2 tt. a-mannosidase II»fc*©«**tf 

©:/^V — V S:^i"c 

iE^!I##2 3 tt, £ bUDP-GlcNAc Transporter*^ Srif^ fc«>©^ -< 

5 6 aJSE# 2000-3075954 
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BB#I##2 4 tt, M. hUDP-GlcNAc Transporter^^ ^ffflS"^ t^(D^=y A 
[0121] 

[01] 

[02] 

(S^ cerevisiae) {C £ &NHjg^M«NB©£"&J*&» £3^0 0*>, H 
, C, Eli. f*lftl@3<0 1, D, FlCg|< c 
[03] 

g£© (S. cerevisiae ) fcfc»SNH|g£S*iR0£-&/fctt* («S£) SraVTo 
[04] 

[0 5] 

[06] 
[07] 

a-l,2-mannosidaseit^$:#AbfcTIY19*|c©M^M v->^->^>A"^S 
««i©ABide-80*9AT?O«5ijK«f€:3as'rc 
[08] 
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a -1 ,2-mannosidaseitfc^- A b fcTIY19*©MHMI V >^ > * > * * 
& © ODS-80T M *7At © 1t^8?#r % ^ 1" . 

GnT-ItSWJl^©^*^* 
[01 0] 

a _l f 2^aiinosidase3fcC^fcG»T-l»e^^*AbfeTIY19»©«lft*Ji^>^ 

> £ > jg®&©A«ide-80:fr 5 2*T©<8^JEtf 

[01 1 j o-l^-MimosidaseJte^fcGnT-Ul^fe^AUfeTIYlS*© 

mm&m y •? y * y * * nmmo ods-8ot m * ? u t* ©#3g»«f & . 

[01 2] 

a-mannosidase ll3ie^t»AbfcYPB500»©«iJWIl»*«:«V^fc9X^* 
[01 3] 

a -aannosi dase 1 1 ?:iAb fc YPH500«c©«l«l«l ffitt ffi V^ fe a -mannos 
idase IligttiHfc©^^"*". 
[^#©fi^] 

GlcNAc, GN: N- 7 "fe *71> $Ol> =» * - > 



Man, M 

PA 
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[an 



0® 



Mana1-2Mana1v 

6 

gManal N 

Mancl' |wianB1-4GlcNAcB1-4GlcNAc 



Manal -2Mana1 -2Mana1 



a-mannosidase I 



Manalxg 

^Manal N 

Manal' ^WanBl-4GlcNAcB1-4GlcNAc 



Manal 



GnT-I 



Manal s g 

3Mana1 x 

Manal' |wanBl- 4GlcNAcpi-4GlcNAc 



GIcNAcpi-2Mana1 4 



a-mannosidase n 
GnT-II 



GlcNAcp1-2Mana1 x 
GlcNAcp1-2Manal' 



^VlanBI- 4GlcNAcpi-4GlcNAc 
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[06] 



M5M6M7 M8 
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[07] 




I 1 1 1 I L_ 

0 5 10 15 20 25 



b : a-l,2-mannosidase £31 A L*rTIY19#<S> 



6 
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[08] 



v. 



1 



-J 1 i i i_ 



0 5 10 15 20 25 

&wmm (^) 



b : 0 6 -e^^L/c®^ 
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[09] 
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[HI 0] 





A 










i 






B 


i d 
1 a c 1 


e 

/ 




J 

- 1 


V n 

1 1 


i i 
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B : a-l,2-mannosidaseSttsT t GnT-llfe?- IriA tfc 

a : MansGlcNAcz-PA 

b : GlcNAcMsmsGlcNAca-PA 

c : Man<GIcNAc2.PA 

d : MamGlcNArc-PA 

e : MansGIcNAoPA 
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[011] 



Man5GlcNAc2-PA 



B 



GlcNAcMan5GlcNAc2-PA 




_1 I >- 



0 5 10 15 20 25 30 35 40 
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[01 2] 



0cDaf A B 




A I X - (pYEX-BX 3HA) £ fAL YPH500#c 

: 3r J y a -mannosidase-njSfe^^^tr^^ ^ — 
(pYEOM2-HA)£^A L7tYPH5dO^O«BBai4ai?S 
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